’*r Fermilab Accelerator Physics Center US LARP

980 Crystal Collimation Status & Plans

Nikolai Mokhov

LARP CM15 Collaboration Meeting
SLAC
November 1-3, 2010
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U Status and New Results
U New Crystals and Beam Diagnostics

U Beam Study Plans
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T980 Setup in Tevatron EO for 2009 - 2011
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Goniometer Installations

Newly built and installed (Summer 2009)
vertical goniometer at EO. Itis ~ 4m
upstream of the Horizontal one.

It houses (since June 2010) new QM and
INFN multi -strip crystal (replacement to
IHEP MS and old O -shaped crystals).
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Modified horizontal goniometer .
Replaced old large miscut positive angle
O-shaped crystal with new small negative
miscut angle O-shaped during Summer
20009.
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Two IHEP Crystals Studied in 2010

IHEP 8 -strip, 63 urad (VR).

In vertical goniometer
(just replaced with Ferrara Multi  -strip)

IHEP O -shaped
Bend: 360 urad, Miscut : 120 urad
In horizontal goniometer
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Beam Studies & Data Analysis in 2010

1.

To o

4.

Focused on IHEP multi-strip MS-08-09
crystal In vertical goniometer:

Good match to TeV environment. Easy to work with!

Measured losses of a multiple -VR beam at EO3 collimator
and a single-strip channeled beam at F17(2) collimator in
a good agreement with simulations.

First ever attempt of 2-plane crystal
collimation

ORIGIN -8 based system created ; all
2005 - 2010 data analyzed

Refined simulation continued
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Vertical Multi - Strip Orientation
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Collimator Scans of Extracted Beams

Beam Profile

Amorphous/VR (multi-turn)
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Movable :
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m Move collimator into
the beam halo

m Vary crystal angle to

observe CH/VR beam Integrated

m Observe the losses vs

collimator X position Beam Profile

(indicates intensity)
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Vertical MS Angular Scan: Data

2uard Angle Scan MS-08-09 crystal 3-17-2010
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Vertical MS Angular Scan: MC Simulation

Simulation 800 turns Normalized
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Angle Scan Depicting CH & MVR Beams on LEO33
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Losses on EO3 Collimator: Monte - Carlo vs Data

§. 1.25 T T T |
'{é — « — Experimental data
5 —e— Simulations
8 1.00 n
3 )
g T
£ 0.75 8 @
= v O
= LL] D
=
£ 050 E[] = O
a © e
o ¥ o
8 m
= =
- 0.25 S
e =
; >
v
§ 0.00 1 1 1 1 1 1 1 1
= -200 -100 0 100 200 300
w
i Crystal Angle (urad) 20

LARP CM15 - SLAC, Nov. 1-3, 2010 T980 Status and Plans - N. Mokhov

12




_0sses on F172 Collimator: Monte - Carlo vs Data

Multi-strip MS-08-09 Data
Simulated Results for Loss at F172 collimator vs 3-17-2010 Experimental data
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MVR Parameters for MS - 08- 09 Crystal
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